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DETAILED ACTION 

1 . Applicants arguments filed on 9/9/2008 have been entered. 

2. The rejection of claims 1-4 under 35 USC 103(a) is withdrawn in view of Applicants 
arguments. However a new 35 USC 103(a) rejection is made below. 

3. Claims 1-8 are examined in the instant application. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodbury et al. (2000, J. Neuroscience Res., Vol. 61, pgs. 364-370) and Guillemot 
F. (1999, Experimental Cell Res., Vol. 253, pgs. 357-364). 

The specification teaches on pg. 1 line 13 that "Mesenchymal stem cells (MSC) 
are multipotent bone marrow stromal cells aiding hematopoiesis". For the purposes of 
this rejection, the bone marrow stromal cells that are differentiated into neuronal cells 
taught in the art below are applicable over the claimed MSC's of the invention. 

Woodbury et al. teach that human bone marrow stromal cells (MSC) have the 
capacity to differentiate into neurons (pg. 364, Abstract). Woodbury continues to teach 
that human MSC neuronal induction was carried out by culturing said cells in media 
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comprising DMEM, 1-10 mM of BME (pg. 365 col. 1 parag. 1)and 10 uM offorskolin 
(pg. 365 col. 1 parag. 5 last sentence). Woodbury concludes by teaching they are the 
first to report that peripheral mesenchymal stem cells can differentiate into neurons in 
vitro and that MSC's may be useful in the treatment of a wide variety of neurologic 
diseases (pg. 369 col. 1 parag. 2). Woodbury does not teach a method of 
transdifferentiating MSC into neuronal cells using bHLH transcription factors. 

However, at the time of filing it was known in the art that bHLH transcription 
factors played a significant role in the determination of neuronal fates in cells. Guillemot 
F. teaches that "proteins of the bHLH class have central role in the determination of 
neuronal lineages in the peripheral and central nervous system and in the acquisition of 
pan-neuronal traits by differentiating neurons" (pg. 357 col. 1 parag. 1 lines 6-11). 
Guillemot continues to teach that a large number of transcription factors are sequentially 
and transiently expressed in neural precursor cells as neurogenesis proceeds and that 
the bHLH class of transcription factors play a important role in cell-type specification 
(pg. 357 col. 1 parag. 1 lines 1-3 and col. 1 last two lines bridge col. 2 parag. 1). 
Guillemot continues that a variety of bHLH genes such as neurogenin, MASH1 , MATH3, 
neuroD and neuroD2 are expressed in a wide variety of cells that will commit to a neural 
lineage (pg. 357 col. 2 last sentence bridge pg. 358 col. 1 parag. 1 and Fig. 1). 
Guillemot concludes that "by controlling the ability of neural progenitors to respond to 
extrinsic factors, bHLH proteins may play an important role in integrating signals from 
the environment into transcriptional programs of differentiation" (pg. 361 col. 2 parag. 1 
last sentence). 
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Thus it would have been prima facie obvious to ordinary artisan at the time of 
filing to combine the teachings of Woodbury teaching that MSC have the capacity to 
differentiate into neurons and that they would be useful for the treatment of a variety of 
neurological diseases with the teachings of Guillemont teaching that bHLH transcription 
factors have a central role in determining neuronal cell differentiation to 
transdifferentiate MSC into neuronal cells by increasing a bHLH transcription factor in a 
MSC. Additional motivation is provided by Guillemont in teaching a variety of bHLH 
transcription factors including neurogenin, MATH 3 and MASH1. 

Thus the cited art clearly provides a case of prima facie obviousness. 

Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woodbury et al. (2000, J. Neuroscience Res., Vol. 61, pgs. 364-370) and Guillemot F. 
(1999, Experimental Cell Res., Vol. 253, pgs. 357-364) as applied to claims 1, 2, 5 and 
6 above, and further in view of Elwood et al. (1998, Blood, Vol. 91 , pgs. 3756-3765). 

Woodbury and Guillemot combined teach a method of using bHLH transcription 
factors to transdifferentiate MSC. Woodbury and Guillemot do not teach a method of 
transducing MSC with a viral vector coding for a bHLH transcription factor. 

However at the time of filing it was known in the art that it was routine to use viral 
vectors to transduce cells. Ellwood et al. teaches that the product of the SCL gene is a 
bHLH transcription factor that is essential for the development of hematopoietic stem 
cells (pg. 3756, Abstract). Ellwood continues to teach that in order to force expression of 
SCL in CD34+ cells isolated from human bone marrow, an SCL retrovirus was used to 
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transduce said cells (pg. 3756, Abstract and pg. 3760, col. 2, parag. 2, 2 nd to last 
sentence). 

Thus it would have been prima facie obvious to the ordinary artisan at the time of 
filing to combine the teachings of Ellwood regarding the utility of using retroviral vectors 
to transduce cells with a bHLH transcription factor with the teachings of Woodbury and 
Guillemont regarding a method of transdifferentiating MSC into neuronal cells to 
transduce a bHLH transcription factor in a viral vector into a MSC to transdifferentiate 
said MSC into a neuronal cell. 

Thus the cited art clearly provides a case of prima facie obviousness. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woodbury et al. (2000, J. Neuroscience Res., Vol. 61, pgs. 364-370) and Guillemot F. 
(1999, Experimental Cell Res., Vol. 253, pgs. 357-364) as applied to claims 1, 2, 5 and 
6 above, and further in view of Zou et al. (2002, J. Neuroscience, Vol. 22(12), pgs. 
4833-4841). 

Woodbury and Guillemot combined teach a method of using bHLH transcription 
factors to transdifferentiate MSC. Woodbury and Guillemot do not teach culturing MSC 
in medium supplemented with N2. 

However at the time of filing it was known in to be routine in the art to use N2 
supplement when culturing neuronal cells. Zou et al. teach a method of culturing 
cerebral cortical neuronal cells with N2 supplement (pg. 4834 col. 1 parag. 2). Zou 
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continues to teach that they used N2 supplements because it inhibits neuronal death 
(pg. 4835 col. 2 parag. 2). 

Thus it would have been prima facie obvious to the ordinary artisan at the time of 
filing to combine the teachings of Zou regarding using N2 supplement in culture media 
to prevent neuronal cell death with the teachings of Woodbury and Guillemot regarding 
a method of transdifferentiating MSC into neuronal cells to use N2 supplement in culture 
media to prevent the death of newly transdifferentiated neuronal cells. 

Thus the cited art clearly provides a case of prima facie obviousness. 



Allowable Subject Matter 

Claim 7 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claim 7 is free of the prior art. 

Conclusion 

No claims are allowed 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Montanari whose telephone number is (571)272- 
3108. The examiner can normally be reached on M-Tr 8-6. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Paras can be reached on 1-571-272-4517. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



David A. Montanari 
AU 1632 

/Peter Paras, Jr./ 

Supervisory Patent Examiner, Art Unit 1632 



